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IT application using VR/MR technology for tourisum 




There is demand for new-style tourism. Tourism is expected as one of big industries that support 
our country. Under such a background, IT application is brought to attention to increase appeal 
of sightseeing spots. Previous studies on tourism showed that motive of tourists consists of a 
five-step cycle: motivation, learning, visit, impression, and re-visit. In order to supports each 
step by using IT technology, a concept of smart tourism is proposed. One of the biggest issues in 
the concept is methods to enhance appeal of sightseeing spots. Virtual Reality (VR) and Mixed 
Reality (MR) technologies are often used for promoting impression of tourists, for example 
utilizing digital archives. 
 
In this thesis, we proposed practical methods for new historical tourism using VR/MR and 
digital archiving technologies. We prepared VR/MR contents restoring ancient buildings and 
landscapes using computer graphics, developed a mobile VR/MR system that is usable in 
outdoor environment, and evaluated the effect of VR contents on tourism in historical places. In 
addition, from the view of making use of travelling time, we tried to use VR/MR contents for 
entertainment during traveling on spot to another. 
 
As there are few examples of VR/MR application for tourism, many problems still exist in both 
operational and technical aspects. In the thesis, two types of operation are conducted: 
1. Guided tours supported by mobile VR/MR systems. 
2. MR mobility system in transportation for many tourists. 
As sightseeing events, we recruited participants from general tourists, and investigated 
possibility of the proposed applications with questionnaires. As the result, we confirmed 
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????? (Virtual Reality; VR)?????? (Augumented Reality;






































































































































































































































































































































































????? PC ??? STYLISTIC Q572/F




??????? Lenovo Thinkstation C30
(Xeon E5-2620? 2 2GHz, 32GB)
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(Core i5-520M 2.4GHz, 8GB)
??? PC APPLE MacBook Pro
?Core i7-2620M 2.7GHz, 4GB)


















































































































































































































































































































































































































































































































































































































































































R(S; Pi) = fP 2 Rd j l(P; Pi) < l(P; Pj); j 6= ig (5.1)
5.3 ???? 100
? 5.1: ????????????
Peytavie? [92] Mollon? [96] ????
??????? - ? ?
3D?? ? - ?
???????? ???????? ?? ????
??????? ??,???
????? ?? ??????? IP
?P ?Q???????????? l(P;Q)??????Rd?????







































? ri???????? P ? (x; y)?????????????????
????????????????????
l(P; Pi) = (x  xi)2 + (y   yi)2   r2i (5.3)
????? ri??????????????????????????
????????????????????????
Pi(1; 0); Pj( 1; 0)???????????????????????




















???????SG  So???????????????A : SO = SG?
































f(x) =  1 + x2 + y2 + z2 = 0: (5.5)
f(x)????????????m(x)????a??????????
???2??????????????m(x)Ta????????
f(x) = ( 1 x    zn )| {z }
m(x)T









Ma = b; (5.7)
????M = (m(x1) m(x2)    m(xl))T????????b?????
???????????????????????3L method[97]???
????? b??????????3L method[97]??f(x) = 0???





????????????????????? f(x) = 0???????
??????????????IP?????????????????
???????????? [98][99]?Ridge Regression; RR??????
?????????????????????????????MTM?
D????? (5.7)?

















?? IP????????? IP??? alerp?avoronoi?astone ?????



































IP of Each Stone


































??? 5.9-5.11????? 5.9? a = 0:0, ? 5.10? a = 0:5, ? 5.11?
a = 0:8????????RR??? k? 0:001???????????




































? 5.9: ??? 1:=0.0,  (L)0.001, (R)0.01
? 5.10: ??? 2?=0.5,  (L)0.001, (R)0.01
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